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a b s t r a c t
Stress cardiomyopathy (SCM) is a syndrome of transient cardiac abnormalities precipitated by intense
emotional or physical stress. Differentiating SCM from acute myocardial infarction is often difﬁcult but
vital to avoid subjecting SCM patients to unnecessary reperfusion therapy and invasive coronary angiog-
raphy. For accurate diagnosis, it is important that physicians be familiar with the current diagnostic
criteria, most susceptible populations, and typical triggers for SCM. SCM occurs almost exclusively in
post-menopausal women, a group with a high frequency of psychiatric disorders. Thus, in addition to
typical trigger events, comorbid psychiatric disorders may contribute to SCM onset. We report a rarepical ballooning syndrome
akotsubo cardiomyopathy
epression
case of recurrent SCM with distinct electrocardiographic abnormalities during each presentation in a
post-menopausal woman with depression.
<Learning objective: Recurrence of SCMwas thought to be infrequent before but it has been increasingly
reported recently. Although the underlying mechanism remains unclear, comorbid psychiatric disorders
may contribute signiﬁcantly to the pathogenesis of SCMand its inﬂuencemay have been underestimated.
Routine mental health screening should be done accompanying therapy for SCM.>
© 2012 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.ntroduction
Stress cardiomyopathy (SCM) is an acute cardiac syndrome
haracterized by transient wall motion abnormalities, typically
nvolving apical andmiddle portions of the left ventricle andhyper-
inesis of the basal segment in the absence of signiﬁcant coronary
rtery disease. It usually develops after acute emotional or physi-
logical stress, especially in post-menopausal women and elderly
atients. It is often misdiagnosed as acute myocardial infarction
ased on shared symptoms and similar electrocardiographic pre-
entations. To further deﬁne the symptom proﬁle of SCM, we
resent a rare recurrent case with different ECG abnormalities dur-
ng each presentation.
ase report
A 62-year-old woman with type II diabetes presented with
cute onset constrictive retrosternal chest pain. The ECG showed
iffuse T-wave inversion on the anterior and inferior leads, sug-
estingmyocardial ischemia (Fig. 1A). Laboratory analyses revealed
levated troponin-I (0.13ng/mL, normal range of <0.11mg/mL)
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ttp://dx.doi.org/10.1016/j.jccase.2012.12.002and creatine kinase MB isoenzymes (17.1ng/mL, normal range of
<10mg/mL). Non-ST-segment elevation myocardial infarction was
suspected, but coronary angiography showednormal coronaryper-
fusion with no lesion suggestive of acute plaque rupture (Fig. 2A).
Ventriculography showed evident hypokinesis of the middle ven-
tricular regions. Apical portion was mildly involved and the basal
portion was spared (Fig. 2B). An abnormally low ejection fraction
of 40% was noted. Before this attack, the patient was in a good
state of health. The patient lost her husband to cancer about one
year prior to this admission and her only son died unexpectedly six
months after her husband had passed away. She became depressed
thereafter and we suspected that bereavement may have been the
trigger for SCM. Intracranial lesion was excluded by brain com-
puted tomography (CT) during hospitalization. The patient was
discharged uneventfully ﬁve days later and prescribed aspirin and
an anti-diabetic agent. Neither an angiotensin-converting enzyme
inhibitor nor a beta-blockerwas prescribed because of the patient’s
relatively low blood pressure. A follow-up echocardiogram on the
10th day after discharge revealed a left ventricular ejection fraction
of 60% and no regional wall motion dysfunction. The electrocar-
diographic abnormality had also returned to normal on follow-up
(Fig. 1B). She was then treated at the endocrine and metabolism
out-patient department because of poor compliance with insulin
treatment. Depressed mood persisted and she became increas-
ingly isolated. One year later, she presented with chest pain that
vier Ltd. All rights reserved.
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Fig. 1. Electrocardiograms (ECG) recorded on ﬁrst admission (A), 6 months later (B), and on second admission (C). The ECG on ﬁrst admission exhibited diffuse T-wave
inversion but the ECG was normal 6 months later. On second admission, diffuse ST-segment elevation was observed.
Fig. 2. Cardiac catheterization on ﬁrst admission demonstrating no epicardial coronary artery disease of either the right or left coronary arteries (A). Right anterior oblique
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ntensiﬁed every few hours, associated with nausea, vomiting, and
old sweats. Her ECG showed ST elevation in anterior and infe-
ior leads (Fig. 1C), an electrocardiographic abnormality distinct
rom that recorded on ﬁrst admission. An echocardiogram revealed
kinesis of anterior andapicalwalls. Acute anterior ST-segment ele-
ation myocardial infarction was suspected and she was referred
or urgent cardiac catheterization. Coronary angiography again
howed no signs of coronary artery blockage (Fig. 3A). Ventriculog-
aphy demonstrated severe left ventricular dysfunction and a con-
ractile abnormality, characterized by akinesis of apical and mid-
entricular segments and hyperkinesis of basal segments (Fig. 3B).
he contractile abnormality was consistent with apical balloon-
ng, supporting a diagnosis of takotsubo or SCM. Peak troponin-I
eached 0.37ng/mL. A 24-h urine collection to test for elevated uri-
ary catecholamine metabolites revealed normal vanillylmandelic
cid levels, excluding pheochromocytoma, and abdominal ultra-
ound showed no abnormal lesions. A psychologist was consulted
ho diagnosed her with major depression. Her depressive symp-oms improved signiﬁcantly under anti-depressant treatment. The
atient was discharged and prescribed aspirin, a statin (atorvas-
atin), a beta-blocker (bisoprolol), a selective serotonin reuptake
nhibitor (ﬂuoxetine), and insulin injection therapy. A follow-up
ig. 3. Cardiac catheterization on second admission demonstrating patent right and lef
iastole and systole revealed movement abnormalities consistent with typical stress cardy Cases 7 (2013) e104–e108
echocardiogram one month later revealed normal wall motion and
a left ventricular ejection fractionof 65%. TheECGwasnormalwith-
out ST-segment or T-wave abnormalities. The patient’s condition
has been stable for the past year since the second SCM event.
Discussion
SCM, also known as takotsubo cardiomyopathy, apical balloon-
ing syndrome, or broken heart syndrome, is a unique transient,
reversible cardiomyopathy. It was initially diagnosed in the
Japanese population but is now reported with increasing incidence
in the USA and Europe. This increase could be due to increased
awareness of this syndrome by physicians and to greater access to
primary angioplasty services. It usually develops after acute emo-
tional or physiological stress in post-menopausal women, but the
enhanced propensity in post-menopausal women has yet to be
explained. Women in this age group do have a high incidence of
both depression and anxiety. Our patient experienced two sig-
niﬁcant family losses within a year before her ﬁrst SCM event
and exhibited symptoms of depression thereafter. Despite careful
review of patient history, no other recent emotional or physical
stressors could be identiﬁed prior to these two attacks. While
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his case exhibited atypical time delay between the trigger and
CM onset, other case studies have reported no obvious precipi-
ating events [1]. The high prevalence of anxiety and depression
mong patients with SCM [2] suggests that transient exacerbation
f these psychiatric conditions could be the trigger [3], and that
he inﬂuence of psychiatric illness in the pathogenesis of SCM has
een underestimated. The etiology of SCM remains unclear, postu-
ated mechanisms include excess catecholamine release, transient
oronary artery spasm, microvascular spasm, dynamic left ven-
ricular outﬂow tract obstruction, and myocarditis. Sympathetic
ervous system hyperactivity has long been implicated in the
athophysiology of SCM because most SCM patients have high
irculating catecholamine concentrations on presentation and dur-
ng the acute phase of the syndrome [4]. Exaggerated sympathetic
timulation is probably central to the cause of the syndrome. We
uggest that untreated major depression was a huge contribut-
ng factor triggering recurrent SCM in this case. To support this
ssumption, there must be evidence to show that either patients
ith depression may develop unusually high catecholamine lev-
ls in response to emotional stress or they may demonstrate
eater cardiac sensitivity to endogenous catecholamine stimula-
ion. There appears to be a dysregulation of the noradrenergic
ystem in depressed patients, with several studies indicating that
epressed patients have elevated resting and standing norepi-
ephrine levels. In addition to elevated basal norepinephrene
evel, depressed individuals also showed an exaggerated nor-
pinephrine response to emotional stress [5]. Barton et al. [6]
dentiﬁed a subset of patients with major depressive disorder in
hom sympathetic nervous activity is extraordinarily high, includ-
ng in the sympathetic outﬂow to the heart. They also showed
hat selective serotonin reuptake inhibition therapy abolished the
xcessive sympathetic activation. In our case, the absence of fur-
her recurrence following antidepressant treatment supports this
onjecture.
TheECGandphysical symptomsofSCMcanmimic thoseof acute
yocardial infarction. Like infarct patients, SCM patients typically
resent with acute chest pain and/or dyspnea, often in association
ith new ST-segment and T-wave abnormalities on the ECG, ele-
ated cardiac enzymes inblood, andextensive regionalwallmotion
bnormalities. SCM is frequently misdiagnosed as ST-segment ele-
ation myocardial infarction (STEMI), and SCM may account for
p to 2% of cases of suspected acute coronary syndromes. These
atients are often admitted to the emergency department and
eferred for emergency cardiac catheterization. In many cases, the
iagnosis of SCM was suspected only after coronary angiography
evealed unobstructed coronary arteries. Ventriculography typi-
ally shows akinesis of apical and midventricular segments and
yperkinesis of basal segments. The most common electrocardio-
raphicﬁndings in theacutephaseof SCMareST-segmentelevation
n the precordial leads (in 71% of patients), T-wave abnormali-
ies (in 61% patients), pathological Q-waves (in 32% of patients),
nd QTc interval prolongation [7]. In our patient, the ECG on
rst presentation showed diffuse T-wave inversion, while the sec-
nd presentation exhibited ST-elevation. The etiology and clinical
igniﬁcance of these distinct ECG presentations is unclear. Electro-
ardiographic anomalies change with time in SCM patients, with
T-elevation appearing in the acute phase and T-wave inversion in
he subacute phase, one to three days later [8]. However, the per-
eption of symptom onset can be subjective. In the study patient,
ho had been in a depressed state for a long time, the timing of
ymptom onset is unclear. On the ﬁrst episode, the admission ECG
howing diffuse T-wave inversionmayhave actually been recorded
uring the subacute phase. Although T-wave inversion commonly
evelops in the subacute phase after initial ST-segment elevation, a
arge portion of patients actually present with initial T-wave inver-
ion during the acute stage. These distinct electrocardiographicy Cases 7 (2013) e104–e108 e107
abnormalities at presentation do not correlate with the magnitude
of ventricular dysfunction or outcomes [9].
Our patient underwent invasive coronary angiography twice,
raising the question of whether it was possible to avoid the second
emergency catheterization. It is a challenge to differentiate SCM
fromacute anterior STEMI. According to Kosuge at al. [10], SCMhad
several distinguishing electrocardiographic characteristics from
acute anterior STEMI. SCM was more frequently associated with
ST-segment elevation in leads I, II, III, and aVF, with ST depression
in aVR, andwas less frequently associatedwith ST-elevation in lead
aVL and V1 to V4, especially V1. The combination of ST-segment
depression in lead aVR and the absence of ST-segment elevation
in lead V1 identiﬁed SCM with 91% sensitivity, 96% speciﬁcity, and
95% predictive accuracy. Ogura et al. [11] reported that simulta-
neous absence of reciprocal ST-segment depression in the inferior
leads and a sum of ST-segment elevation in leads V4–V6 greater
than or equal to the sum of ST-segment elevation in leads V1–V3
had a sensitivity of 80% and speciﬁcity of 100% for differentiating
SCM from acute anterior STEMI. The initial electrocardiographic
presentation of our patient during the second event fulﬁlled these
criteria. Taking into account all clinical data, including the high-risk
population (post-menopausal women with depression), previous
history of SCMwith negative coronary angiography, and the typical
ECG abnormalities, this case patient proﬁle was highly sugges-
tive of SCM, and it was possible to avoid the second emergency
cardiac catheterization. Instead of emergency cardiac catheter-
ization, non-invasive CT/coronary angiography can be used to
exclude signiﬁcant coronary artery stenosis, while cardiovascular
magnetic resonance imaging can provide additional evidence for
structural or functional anomalies. In contrast to the typical ﬁnd-
ings in acute myocardial infarction or myocarditis, almost all SCM
patients showed no delayed gadolinium hyperenhancement, con-
sistent with viable myocardium [4].
Recurrence of SCM was reported in only 2.7% of cases [12].
Sympathetic hyperactivation is believed to be the main trigger for
SCM, so long-term beta-blocker therapy may prevent recurrence.
The patient’s level of emotional stress should be monitored closely
following discharge and psychiatric consultation should be consid-
ered in order to address the underlying causes of stress.
Conclusion
The recurrence rate of SCM is low, but these rare cases may
present with different electrocardiographic abnormalities during
each presentation. The differentiation of SCM from acute myocar-
dial infarction remains challenging and requires a high index of
suspicion for SCM. However, differential diagnosis will spare SCM
patients fromunnecessary and invasive cardiac catheterization and
other medical treatments, such as thrombolysis. Patients treated
for SCM may have undiagnosed psychiatric conditions; therefore,
mental health screening should accompany therapy for SCM.
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